Genetic characterization of a diverse Escherichia coli O157:H7 population from a variety of farm environments.
Many of the current studies on the genetic diversity of Escherichia coli O157:H7 have focused on pathogenic clinical, veterinary, or food isolates. These studies did not explore the diversity of the larger population in the farm environment. Research on selected farm isolates address this wider diversity but have typically been limited to a specific geographic locale or farm type, thus giving limited insight into the greater diversity across geographic regions and varied environments. The objective of this study was to evaluate a diverse population of E. coli O157:H7 collected from a variety of locations and farm environments. Eighty-eight isolates were collected from four farm types (swine, dairy, beef, and poultry) across the southeastern and western United States. Eighteen farms were sampled every 3 months over a period of 24 months. Isolates were analyzed by ribotyping and pulsed field gel electrophoresis (PFGE). Real-time PCR was used to determine the presence or absence of key pathogenic genes (stx1, stx2, and eae). The data indicate a significant amount of genetic diversity, however, ribotype analysis revealed meaningful clusters within the larger population. These groupings were consistent with PFGE analysis. Most of these isolates were clustered by location (i.e. from the same state or region) or farm type. Of the isolates in these clusters, most did not contain pathogenic genes. Of notable interest is a single group in which the majority of isolates, collected from four of the five states sampled, contained at least one stx gene and the eae gene suggesting the existence of a specific pathogenic cluster. These data suggest that, while there is notable diversity within the broader E. coli O157:H7 population, pathogenic isolates may be limited to a subset of strains within the population.